The use of a moving class interval in calculating a skill score for a series of forecasts is investigated. When forecasts are expressed in quantitatively exact txms, it is found that the use of this type of interval in calculating the correct and expected correct number of forecasts gives a good measure of the skill of the forecasting procedure.
INTRODUCTION
In the verification of many types of forecasts, it has become common practice to express the data in the form of a contingency table and from t.his to derive a skill score [I] . The most common type of table consists of two categories, but as many categories as desired can be used. As pointed out by Vernon [a] , the conventional skill score gives the same weight to each incorrect forecast regardless of the size of the error. In the same way, each correct forecast is given the same weight regardless of the size of the error, where the size of the greatest possible error which can be verified as correct is a function of t,he size of the class interval. This latter characteristic becomes of significance when forecasts are issued in quantitative terms, such as temperature forecasts to the exact degree, and t'hen verified by classes. For example, a class interval o€ 7' would allow a temperature forecast falling at one end of the class interval to be verified by an observed value falling at the other end, even though exhibiting an error of 6'. At the other extreme, a forecast may be evaluated as incorrect with an error as small as lo for those rather frequent occasions when the forecast value falls in one class interval and the observed value falls just across the class boundary into an adjoining class.
In order to compensate for these recognized deficiencies, Vernon has proposed two types of scores to evaluate forecasts in terms of the magnitude of the error (see [2] ).
In t>his paper, a modification of the conventional skill score is proposed which corrects some of the deficiencies resulting from rigid class intervals, while at the same time maintaining the general characteristics of the conventional score.
CONCEPT OF A MOVING CLASS INTERVAL
For verification purposes, the usefulness of a series of forecasts may be considered as dependent on the degree to which the verifying observations come within a specified allowable error of the forecast values. The allowable error depends on the use to which the forecasts are to be put, and in the case of temperature forecasts, for example, might vary from 2' for frost protection when temperatures are near or below freezing to much larger values for general public use. Thus, a verification scheme which evaluates as correct only those forecasts which come within a given plus or minus amount of the observed value has a usefulness well founded in practice. If we assume that a temperature forecast must come within 3' to be of full use to a particular recipient, then the verifying range in which the observed value must fall is withinf3O of the forecast value. We see at once that we have what corresponds to a moving class interval with the forecast value at the center and the interval covering a 7' range. A system which uses a moving class interval for forecast verification would verify as correct many forecasts in common with a system using comparable fixed class intervals. However, certain forecasts would verify as correct in one system but not in the other.
CONVENTIONAL SKILL SCORE
The conventional skill score S is usually expressed by the relationship:
where C=number of correct forecasts based on a specSed T-total number of forecasts.
criterion.
E,=number of forecasts which could be expected to be correct on a chance basis with a random distribution of the forecasts over the period for which the score is calculated. In order to evaluate (1) in terms of a moving class interval, certain of the quantities involved in the expression for the score, i. e., the value for C and E,, need to be derived in a somewhat different manner, since they are not obtainable from the usual contingency 
EXAMPLE OF SKILL SCORE
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Harman [3], in a paper on forecasting maximum temperatures for Sacramento, Calif., verified his forecasts on the basis of a f 3 O allowable error. Data taken from his study are used to illustrate the calculation of a skill score based on a moving class interval in the following example. In his paper, maximum temperature forecasts for the afternoon are made on data available at 7:15 a. m., local time, and cover a period for July and August for the years 1946 through 1952, with the years of 1951 and 1952 used as test data. Combined dependent and independent data will be used in the example that follows.
The pertinent data for the calculation of a skill score based on a moving class interval appear in table 1. Columns 1 through 4 pertain to observed data, and include the frequency of occurrence of given temperatures, the number of occurrences within f 3 O of the given temperature, and the ratio of the number of occurrences within & 3 O to the total number of cases. This latter value is the probability that a forecast of the given temperature will be correct on chance. (These probability values may be calculated on a climatological basis, and once this is done for a particular forecast problem, the calculation of the skill score is simplified.) Column 5 gives the number of forecasts for each temperature, and column 6 the product of the probability ratio in column 4 and the number of .
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forecasts issued in column 5, which furnishes the number of expected correct forecasts for each temperature. The sum of column 6 gives E,, the number of forecasts expected to be correct on a chance basis. The number of correct forecasts C, i. e., the number for which the observed temperature fell within f3O of the forecast value, is 310. The total number of forecasts T is 414, and the expected correct, E,, as given at the bottom of column 6 is 120.6. Substituting these data into (1) gives a skill score of .65, the skill measured by the moving class interval technique.
COMPARISON OF SKILL SCORES
The magnitude of the skill score exhibited by a series of forecasts depends upon the particular procedure for calculating the skill. Each method of calculating skill will produce a different figure, with each score representing a somewhat different basis for the evaluation of the forecasts. In as much as the conventional type of score has come to represent a standard, it is of interest to compare the score obtained by the moving class interval with the fixed class interval. The skill score for the same data arranged in a contingency table made up of fixed class intervals of 7' is as follows : 276-115.5-.54 '=414-115.5-On the basis of a uniform f 3 ' allowable error, the forecasts verified by means of the moving class interval are correctly verified in every instance in contrast to the case of fixed intervals where errors of as much as 6' can be evaluated as correct and errors of as little as 1' c m be evaluated as incorrect. A comparison of the two types of scores indicates the difference in the apparent skill which is gained or lost when the verification is carried out under the dilfering criteria. Comparing the data contained in the two scores, it is seen that there is a net gain of 34 forecasts evaluated as correct by the moving class interval.
From the standpoint of the user who receives the forecasts and the forecaster who prepares them, the increase in percentage correct from 67 percent to 75 percent as well as the increase in the skill from .54 to .65 represents a significant improvement in the verifying procedure.
